The current focus on identifying genes which predispose to psychiatric illness sharpens the need to identify environmental factors which interact with genetic predisposition and thus contribute to the multifactorial causation of these disorders. One such factor may be early parental loss (EPL). The putative relationship between early environmental stressors such as parental loss and psychopathology in adult life has intrigued psychiatrists for most of this century. We report a case control study in which rates of EPL, due to parental death or permanent separation before the age of 17 years were evaluated in patients with major depression (MD), bipolar disorder (BPD) and schizophrenia (SCZ), compared to individually matched, healthy control subjects (MD-Control, 79 pairs; BPD-Control, 79 pairs; SCZ-Control, 76 pairs). Loss of parent during childhood significantly increased the likelihood of developing MD during adult life (OR = 3.8, P = 0.001). The effect of loss due to permanent separation (P = 0.008) was more striking than loss due to death, as was loss before the age of 9 years (OR = 11.0, P = 0.003) compared to later childhood and adolescence. The overall rate of EPL was also increased in BPD (OR = 2.6, P = 0.048) but there were no significant findings in any of the subcategories of loss. A significantly increased rate of EPL was observed in schizophrenia patients (OR = 3.8, P = 0.01), particularly before the age of 9 years (OR = 4.3, P = 0.01). Comparison of psychosocial, medical and clinical characteristics of subjects with and without a history of EPL, within the larger patient groups from which the matched samples were drawn (MD, n = 136; BPD, n = 107; SCZ, n = 160), yielded few significant findings. Among the controls (n = 170), however, subjects who had experienced EPL, reported lower incomes, had been divorced more frequently, were more likely to be living alone, were more likely to smoke or have smoked cigarettes and reported more physical illness (P = 0.03-0.001). Long term neurobiological consequences of early environmental stressors such as maternal deprivation have been extensively studied in many animal species. Recently, enduring changes in hypothalamic-pituitary-adrenal axis function, including corticotrophin releasing factor gene expression, have received particular attention. Analogous processes may be implicated in the effect of EPL on human vulnerability to psychopathology, via alterations in responsiveness to stress. Genetic predisposition may influence the degree of susceptibility of the individual to the effects of early environmental stress and may also determine the psychopathological entity to which the individual is rendered vulnerable as a consequence of the stress.
Introduction
Although advances in molecular technology have stimulated a vigorous search for genes which predispose to major psychiatric disorders, it is widely accepted that these disorders are multifactorial and that environmental factors play a pivotal role. The natCorrespondence: Professor B Lerer, Dept of Psychiatry, Hadassah -Hebrew University Medical Center, PO Box 12000, Jerusalem 91120, Israel. E-mail: lererȰcc.huji.ac.il Received 8 June 1998; revised and accepted 12 August 1998 ure of this role is not well understood and specific factors have yet to be definitively identified. In considering environmental factors which play a role in the pathogenesis of a disorder, it is important to differentiate between those which render the individual vulnerable to the disorder and those which precipitate its onset. Events or experiences which act as vulnerability or risk factors may be temporally distant from the appearance of clinical symptomatology. Association of a factor with vulnerability to an illness is not necessarily direct and the relationship may be mediated by intervening factors. Early parental loss (EPL) is an intriguing example of a putative environmental vulnerability factor for psychiatric illness which has recently become a focus of renewed interest because of animal studies which have demonstrated long-term neurobiological effects of maternal deprivation, particularly in regard to hypothalamic-pituitary-adrenal axis (HPA) function. [1] [2] [3] [4] [5] EPL is by no means a novel focus of interest in psychiatry. The possible relationship between loss of a parent during childhood and psychopathology in adult life has intrigued psychiatrists for almost 100 years. In his seminal paper, 'Mourning and Melancholia, ' Freud 6 suggested that early loss of a loved object renders the individual vulnerable to depression when loss is again experienced in later life. The dynamic mechanisms whereby early object loss predisposes to the later development of neurosis were expanded upon by other psychoanalytic authors 7 and in the context of attachment theory. 8 These hypotheses stimulated numerous efforts to empirically determine whether patients suffering from depression have indeed experienced EPL to a greater extent than patients with other psychiatric disorders and psychologically healthy individuals. The role of EPL in other diagnostic categories has been considered to a considerably lesser extent.
Although the early literature on EPL in relation to depression is voluminous, it is for the most part difficult to interpret when applying contemporary diagnostic approaches and empirical research standards. Underscoring this difficulty, two reviews published in 1980 9, 10 reached diametrically opposite conclusions regarding the association of parental death in childhood with adult depression, even though they were based on the same body of literature. While Lloyd 9 concluded that the evidence supported an association, Crook and Eliot 10 took the position that the observed association was spurious and was an artifact of methodological error and failure to account for confounding variables.
A number of reasons underlie the difficult in establishing whether adult psychopathology is associated with higher than normal rates of EPL in childhood. [10] [11] [12] (i) A primary difficulty has been the definition of EPL. Although most earlier studies focused on parental death, others included separation and many did not clearly distinguish the type of loss. The definition of separation has been particularly problematic, ranging from permanent separation to periods of 3 months or less. The upper age limit of subjects at the time of the loss has generally been 15-17 years, but this definition has also been variable, further complicating comparative evaluation. (ii) A second source of confusion has been the criteria used for psychiatric diagnosis. Most of the earlier studies did not use operational diagnostic criteria or accepted classifications. Therefore, it is almost impossible to establish diagnostic parallels between syndromes such as major depression (MD), as currently defined, and the categories used in earlier studies. In addition, many early studies did not separate bipolar (BP) and unipolar depression. (iii) A third difficulty relates to the control groups to which rates of EPL in psychiatric patients have been compared. As noted by a number of authors, [10] [11] [12] controls should ideally be matched to the patient group for age, gender, socio-economic status of the family of origin and age of the parents at the birth of the subject (although some of these matching criteria are very difficult to implement in practice). Many other factors could influence the likelihood of parental death or separation. These include ethnic origin which impacts upon vulnerability to certain diseases and is related to socioeconomic status, and degree of admixture of nativeborn and immigrant families of origin in the patient and control groups.
Studies which examined the prevalence of EPL in patients with depression have been of three types: (a) comparisons of EPL rates (usually due to death) in depressed patients with those in the general population as reflected in census figures and data from insurance companies; (b) comparisons between depressed patients and control groups -either psychiatric patients with diagnoses other than depression or medical patients of various types serving as a psychiatrically healthy control group; (c) studies based on samples recruited from the community, by advertising for volunteers or by epidemiological sampling, in which EPL rates in cases of depression are compared to non-cases or psychopathology is determined in subjects who have experienced EPL compared to subjects who have not. Because of the methodological discrepancies and weaknesses outlined above, comparison between studies, even within the various classes, is difficult. Nevertheless, certain overall trends can be identified:
(1) As reviewed by Lloyd, 9 many earlier studies, particularly those which used census figures or nonoptimally matched general practice patients for comparison, [13] [14] [15] showed an excess of early parental death among depressed patients. More rigorous comparisons with medical controls have tended not to find a significant difference, [16] [17] [18] with exceptions. 19 Lack of association of death of a parent in childhood with adult depression is particularly true of studies which employed an epidemiological approach. [20] [21] [22] (2) Differences between depressed patients and controls with regard to separation experiences (of variable length) have tended to become more definitive as the methodological rigor of case control studies has increased 18, 23 and are a relatively consistent finding in epidemiologically based samples. [20] [21] [22] (3) There is a trend for loss of mother to be more associated with depression than loss of father, 19, 24 but this finding is not consistent. 20, 23 (4) Loss in early childhood has been reported to be of greater pathogenic significance than loss in later childhood and adolescence 24, 25 but this was not observed in all studies. 20 (5) Loss in females, 19 particularly of mother, 23 may be more associated with later development of depression than loss in males. However, many influential studies of EPL have encompassed exclusively female samples 21, 20, 24 and studies which examined exclusively male populations have also found an association of loss with depression. 26 Controlled data on the role of EPL in psychiatric disorders other than depression are less readily available. Abrahams and Whitlock 27 did not observe an increased rate of EPL (separation and death combined) in their 'manic depressive patients' compared to medical controls nor did Rao 28 who compared much smaller samples of 'manic depressives', 'reactive depressives' and 'first attack depressives' for parental death before the age of 12. Wyatt and Nicholl 29 reported an increased incidence of early parental death in patients with schizophrenia but earlier studies did not find such an association. 16, 30 In their twin study, Kendler et al 20 found that separation from a parent before the age of 17 significantly increased the risk for generalized anxiety disorder, panic disorder and phobia as well as depression. Death of a parent was significantly associated with phobia and panic disorder. These findings are compatible with those of another large epidemiological study in regard to panic but not generalized anxiety disorder 31 and differ from those of Tennant et al 32 who found that separation from a parent in childhood preferentially predisposed to depressive and not anxiety disorder.
It is clear from the above brief review that many aspects of the role of EPL as a risk factor for psychiatric illness remain open and that methodological issues are of pivotal importance in addressing them. We report a case control study in which rates of EPL due to parental death or separation (resulting from the parent permanently leaving the home) before the age of 17 years, were compared in patients with major depression (MD), bipolar disorder (BPD) and schizophrenia (SCZ) to individually matched healthy control subjects. In addition, psychosocial, medical and clinical characteristics of subjects with and without a history of EPL were compared within each diagnostic group. On the basis of the literature, the following hypotheses could be tested: (1) all three disorders would be characterized by increased rates of EPL reflecting a non-specific role of loss as a risk factor for psychiatric illness but the association would be strongest for MD; (2) separation from a parent would be more strongly associated with adult psychopathology, particularly depression, than the death of a parent; (3) loss of mother would be more significant than loss of father; (4) loss at an early age would be more significant as a risk factor than loss in later childhood and adolescence; and (5) EPL would be of greater pathogenic significance in females than in males.
Materials and methods

Subjects
Patients with MD, BPD and SCZ were recruited from consecutive admissions to the participating hospitals and consecutive visits to the follow-up clinics of the same centers. Psychiatrically healthy control subjects were randomly recruited from participants in the activities of neighborhood community centers in the same areas as the hospitals on a series of evenings and from a cross section of the staff of the Hadassah -Hebrew University Medical Center (including clerical and maintenance workers) or their immediate families. All subjects gave written informed consent for the study which had been approved by the Helsinki Committee (Internal Review Board) of the Hadassah -Hebrew University Medical Center as part of a multi-center, composite research protocol on vulnerability factors for psychiatric illness. Because of the minimally invasive nature of the research protocol, refusal to participate did not exceed 3%. Patients underwent a detailed clinical interview by one of the investigators, which included the Structured Clinical Interview for Axis I DSM-III-R Disorders (SCID). (A pilot version of the Hebrew version, ultimately updated to DSM-IV, was used.) 33 Diagnoses were established by consensus of two psychiatrists according to DSM-III-R criteria. 34 Control subjects underwent a detailed clinical interview and 60% also underwent a semi-structured interview. Further information was obtained from all subjects using the Hebrew University Database Questionnaires (HUD-Q) which were developed for the project and consist of structured questionnaires, filled in by the examiner, which cover the following areas: (i) personal background and demographic features including information on ethnicity, immigration, education, occupation and income; (ii) past and recent significant life events including early parental loss; (iii) psychiatric history including previous hospitalizations, treatment history, length and quality of remissions and suicide attempts; (iv) medical history including details of significant physical illness; and (v) family history of mental illness encompassing first degree relatives. Altogether, 136 patients with MD, 107 with BPD, 160 with SCZ and 170 normal controls were recruited for the study.
Matching procedure
In accordance with the case control design of the study, patients were matched to control subjects on a one to one basis and blind to EPL status. The matching criteria were: (i) age (±5 years); (ii) gender; (iii) ethnic origin (Ashkenazi/Non-Ashkenazi Jews). Subjects with parents of different ethnic origins were not included. Emphasis was placed on ethnicity because of the relationship between ethnicity and socio-economic levels in Israel (lower socio-economic level of nonAshkenazi families of origin); (iv) immigration status according to four categories: native born Israeli, immigrant before the age of 9 years, 9-16 years and 17 years and over. We did not have sufficient information to accurately match the subjects according to socio-economic status of the family of origin prior to the loss event. However, matching for ethnicity and immigration status could be expected to partially contribute to matching for socio-economic status of the family of origin. Because of the uniquely traumatic nature of the Nazi holocaust experience, subjects who were resident in Europe during the period they were at risk for parental loss, were excluded from the matching.
According to the matching criteria, a control subject was sought for each patient without regard to EPL status. The matching procedure yielded 79 MD-Control pairs, 79 BPD-Control pairs and 76 SCZ-Control pairs. Because of the extensive matching criteria, these numbers were smaller than we had originally intended on the basis of preliminary power analyses. Controls were used more than once in the matching process but the composition of the control groups for each diagnostic category was different depending on the matching. Altogether, 131 controls were used for the matching process. Analyses of rates of EPL were conducted separately for each of the diagnostic groups.
Definition of EPL
EPL was defined as the loss of a parent before the subject reached the age of 17 years due to (i) death or (ii) separation resulting from a parent permanently leaving the home and residing elsewhere. The definition of separation did not require that there be no contact between the subject and the parent but did clearly stipulate that the parent was no longer resident in the home from the time of the separation. Cases in which a parent left the home for a variable period(s) but returned before the subject reached the age of 17 years, were excluded. In cases where the subject lost both parents before the age of 17, the patient-control pair was excluded from those analyses in which the nature of the loss could not be clearly categorized, such as the gender of parent lost, loss of parent due to death vs separation (unless the cause of loss was the same for both parents) or the age-group in which the subject was at the time of the loss of the parent (except if both losses occurred while the patient was in the same age group). Table 1 summarizes the breakdown of the subjects according to the matching variables by diagnostic groups. Table 2 summarizes the clinical background details of the patients.
Statistical analysis
Since patients and controls were individually matched, the matched pairs were the appropriate unit of analysis rather than the individual subjects. 35, 36 Mantel-Haenszel odds ratio estimates, appropriate for matched pairs, were calculated for the particular diagnosis in the presence relative to the absence of EPL (including specific sub-categories of EPL). In this matched pairs analysis only pairs in which one of the subjects experienced the event (EPL) and the other did not, are taken into account; pairs in which both or neither experienced the event are excluded. 35 Significance levels of the odds ratios were established by McNemar's test using the exact binomial distribution. 36 One sided P values were used (P Ͻ 0.05) because the direction of the hypothesis was known beforehand. Where appropriate, Bonferonni correction for multiple testing was applied with overall ␣ set at 0.05. To compare subjects with and without a history of EPL within the diagnostic groups, categorical variables were analyzed by the Chi-square or Fisher exact test and ordinal variables by the Wilcoxon-Mann Whitney test (since 
a Subjects falling into more than one category due to loss of both parents from different causes, excluded (MD, n = 1).
b Subjects falling into more than one category due to loss of both parents in different age groups, excluded (MD, n = 2; BP, n = 1).
the data for most of the continuous variables were not normally distributed). For the analyses within groups, two-sided P values were applied (P Ͻ 0.05). Group variables are presented as mean ± standard deviation (s.d.). Table 3 shows the rates of EPL due to death or permanent separation from a parent in the three diagnostic groups compared to their respective matched controls and Tables 4-6 the statistical analyses. The proportion of the MDD patients who had experienced loss of a parent due to death or permanent separation before the age of 17 was 29.1%, compared to 7.6% of their matched control subjects (OR = 3.8, P = 0.001). The rate of EPL among the BP patients was also higher than among their controls, at a borderline level of signifi- Comparison in each subcategory limited to patient-control pairs manifesting the specified category of loss vs no EPL. Also, where relevant, pairs which could not be assigned to a category due to loss of both parents, were excluded (see footnotes 1 and 2 to Table 3 ). *Significant after correction for multiple testing (␣ k = 0.025, adjusting for two comparisons, ␣ k = 0.017 adjusting for three comparisons).
Results
cance (17.7% vs 7.6%, OR = 2.6, P = 0.048). The rate of EPL among the schizophrenic patients was significantly higher than among their controls (22.4% vs 7.9%; OR = 3.8, P = 0.01).
Considering the rate of EPL in the MD and control groups according to different categories of loss (Tables  3, 4) , there was a significant excess of EPL due to permanent separation from a parent (P = 0.008) but not due to death (OR = 2.5, P = 0.039, not significant after correction). (Subjects who lost one parent due to death and the other due to separation were excluded from this analysis.) Considering the gender of the parent, loss of mother was more frequent in the patients with MD than their controls but this difference was not significant after correction (OR = 7.0, P = 0.035) while the difference for loss of father did not approach significance (OR = 2.2, P Ͼ 0.1). (This analysis did not include patient-control pairs in which one of the sub- Comparison in each subcategory limited to patient-control pairs manifesting the specified category of loss vs no EPL. Also, where relevant, pairs which could not be assigned to a category due to loss of both parents, were excluded (see footnotes 1 and 2 to Table 3 ). Comparison in each subcategory limited to patient-control pairs manifesting the specified category of loss vs no EPL. Also, where relevant, pairs which could not be assigned to a category due to loss of both parents, were excluded (see footnotes 1 and 2 to Table 3 ). *Significant after correction for multiple testing (␣ k = 0.025 adjusting for two comparisons, ␣ k = 0.017 adjusting for three comparisons).
jects had lost both parents.) Although there were no MD-control pairs in which the control had lost both parents compared to five with the opposite finding, the difference (P = 0.03) was not significant after correction. Considering the age at which the loss occurred (due to death or permanent separation), there was a significant excess of EPL in the MD patients compared to their controls before the age of 9 years (OR = 11.0, P = 0.003). In the age group 9-16 years, loss was not significantly more frequent among the MDD patients.
(Subjects who lost both parents while in different age categories were excluded from this analysis.) Among the BP patients, there was no significant excess of EPL in any of the categories of loss compared to their matched controls (Tables 3, 5) . Among the schizophrenia patients, EPL due to death was more frequent than among their controls but this difference was not significant after correction (OR = 4.5, P = 0.033; Tables 3, 6 ) and there was a trend for loss of mother (OR = 6.0, P = 0.06). EPL before the age of 9 years was significantly more frequent among the schizophrenia patients than their matched controls (OR = 4.3, P = 0.011).
To examine whether the effects of EPL were specific to gender, rates were examined separately in femalefemale and male-male patient-controls pairs. Among females, the overall rate of EPL was significantly higher in MD (OR = 5.33, P = 0.002; 55 pairs) and BPD (OR = 3.67, P = 0.029; 51 pairs), while in schizophrenia a trend was observed (OR = 4.0, P = 0.055; 40 pairs). Among males, the smaller number of pairs limits the validity of the analysis. There were no significant differences in MD (OR = 2.33, P = 0.17; 24 pairs) or BPD (OR = 1.0, P = 0.68; 28 pairs) or schizophrenia (OR = 3.50, P = 0.09; 36 pairs). There were insufficient numbers to conduct analyses of the sub-categories of loss in either gender.
To examine the relationship between EPL and demographic and clinical variables within groups, all the subjects recruited in each category (including those not matched) were used for the analysis. Subjects with a history of EPL due to death or separation were compared to those with no loss. Examination of the variables used for matching (age, gender, ethnicity and age at immigration) revealed no significant difference between subjects with and without a history of EPL in the groups as a whole. In the clinical groups, virtually no significant differences were observed on any of the background (age, gender, marital history, education, income, physical health, cigarette smoking) and clinical variables (age at onset of illness, first psychiatric treatment and first hospitalization, number of illness episodes and number of hospitalizations corrected for illness duration). However, MD patients with EPL had been divorced significantly more frequently (20% vs 5.6%, P = 0.034) and BP patients with a history of EPL had attempted suicide more often (45.5% vs 20.4%, P = 0.032). There was no significant difference in family history of affective disorder, schizophrenia or any other psychiatric disorder (in first degree relatives) between patients with or without a history of EPL in any of the diagnostic groups. Alcohol use was minimal or absent among the patients and controls and none had any history of drug abuse.
In the control group, an interesting series of differences was observed between subjects with and without a history of EPL. Subjects with a history of EPL reported lower incomes (71.4% vs 22.2%, P = 0.031), had more physical illness (45.8% vs 15.1%, P = 0.012), had a substantially stronger lifetime history of cigarette smoking (81.3% vs 36.4%, P = 0.001), had been divorced more frequently (33.3% vs 9.0%, P = 0.037) and were more likely to be living alone (81.3% vs 43.6%, P = 0.009).
Discussion
The results of this study indicate that loss of a parent during childhood increases the likelihood of developing MD during adult life by a factor of 3.8 (P = 0.001). The effect of loss due to separation was significantly more striking than loss due to death, as was loss during early childhood (less than 9 years) compared to later childhood and adolescence. Although not significant in this analysis, loss of mother had a stronger effect than loss of father in patients with MD, as did loss of both parents. The overall rate of EPL was also increased in BPD, at a marginal level of significance but there were no significant findings in any of the sub-categories of loss. A significantly increased rate of EPL was observed in SCZ patients, particularly before the age of 9 years, with a marginal significance level for loss due to death and a trend for loss of mother.
Selection bias and inadequate matching of patient and control groups have been serious criticisms of previous studies which compared EPL in psychiatric patients and healthy controls. [10] [11] [12] The patient groups for our study were consecutively recruited at a number of large medical centers and may be considered representative of the populations under treatment at these centers. They were carefully matched to control subjects from the same population in terms of age, gender, ethnic origin and immigration status and possible effects of exposure to the Nazi Holocaust were excluded. Thus, the results of our study are unlikely to be due to comparison of 'unlike populations' manifesting a different base risk for EPL. Furthermore, the data were analyzed by means of a conservative matched pairs approach.
Nevertheless, certain potentially artifactual reasons for a difference in rates of EPL between patients and controls were not definitively excluded. We did not directly match for socio-economic status of the family of origin because of the difficulty in reliably differentiating between socio-economic status before the parental loss (particularly if it occurred early) and after the loss, which could well be a consequence thereof. To some extent, this limitation is addressed by matching for ethnicity. Although ethnic differences in SES in Israel are becoming considerably less prominent, this was not the case two or more decades ago. Matching for immigration status, along with ethnicity, also takes SES into account. A further limitation of the study is that we did not control for age of the parents at the time of the birth of the child. Surprisingly, information in this regard was found to be of questionable reliability. Finally, not all the control subjects were interviewed by means of a semi-structured instrument. Current psychopathology was excluded by an extensive clinical interview which also addressed past history and family history in first degree relatives but lifetime diagnoses could have been missed. However, this would work against rather than in favor of the hypothesis which we were testing.
An important question is whether the rates of EPL which were observed in our control subjects reflect those of the general population in Israel. We were unable to obtain definitive data in this regard. However, an indirect reflection is provided by data from the Israeli Central Bureau of Statistics 37 concerning the number of Jewish single parent households in Israel with children under the age of 16 in which the absence of one of the parents is due to widowhood or divorce. These figures cannot be regarded as reflecting the definition of EPL applied in our study since cases in which parents remarried after divorce or widowhood, are not reflected. In such cases, EPL, as defined by us, was experienced by the children. Bearing these limitations in mind, the figure was 3. In terms of the hypotheses addressed by our study, the following conclusions may be drawn. (1) Increased overall rates of EPL are observed in MD, BPD and schizophrenia but the finding is most striking in MD followed by schizophrenia. The finding in regard to MD is consistent with the majority of published studies in which loss is not broken down into categories. The literature on BPD 27, 28 and schizophrenia 16, 29, 30 is insufficient for comparison. (2) Patients with MD manifest a significantly increased rate of EPL due to permanent separation but not due to death, as observed by a number of methodologically rigorous case control [16] [17] [18] 23 and epidemiological [20] [21] [22] studies. (3) As previously reported, 23, 24 loss of mother may be more significant than loss of father although in our analysis this observation was at a trend level only. (4) Loss at an early age (Ͻ9 years) is of greater significance than later loss, as previously observed by Brown et al 24 and Roy. 25 (5) A specific sensitivity of females rather than males to loss 19 in MD and BPD, is suggested by our findings but cannot be regarded as definitive because of sample size.
A puzzling aspect of our findings is the absence of any relationship between EPL and most of the clinical characteristics of illness which were examined in the within groups analyses. Of particular interest, there was no difference in age at onset between MD and BP patients with and without a history of EPL. We had anticipated that patients with EPL would be characterized by an earlier onset of illness but this was not the case. In schizophrenia, there was also no difference between patients with and without a history of EPL in age at first psychiatric treatment and age at first hospitalization. There was also no difference in family history of psychiatric disorder (among first degree relatives) between patients with and without a history of EPL in any of the patient groups. This could have been a consequence of the size of the samples (although these were relatively large and no trends were observed) or the fact that relatives were not directly interviewed.
The most intriguing observation emerging from the within subjects analysis was in relation to the control group. Although free of any formal personal or family psychopathology, control subjects with a history of EPL reported lower incomes, had been divorced more frequently, were more likely to be living alone, were more likely to smoke or have smoked cigarettes and had more physical illness. Although, not all these significant differences would withstand correction for multiple comparisons, their confluence is strongly suggestive of a valid finding which requires further investigation. The findings permit the tentative suggestion that even in the absence of overt psychopathology, individuals who have experienced EPL are more likely to manifest features which could be indicative of 'neurotic traits' than individuals who have not experienced EPL.
Since our findings support the hypothesis that EPL increases vulnerability to MD and schizophrenia, and possibly BPD, a consideration of the mechanisms which might be involved is warranted. On the basis of their twin study, Kendler et al 20 proposed that separation from a parent is a non-specific vulnerability factor for psychiatric illness. Our results support this suggestion although a degree of specificity for MD and also for schizophrenia, is suggested. An ongoing and unresolved controversy in the literature is whether it is loss itself that predisposes to psychopathology or whether loss is merely a marker for other pathogenic factors in the family environment. The latter view was strongly advanced by Tennant 12 who noted that parental death, although a catastrophic experience for the child in the short term, has been less consistently linked to adult psychopathology than separation from a parent (as we too have observed). Consistent with this view are findings which suggest that quality of parental care, stability of home life and relationship with the surviving parent are mediators of the pathogenic effect of loss. 38, 39 Physical or sexual abuse could also be more prevalent in a home environment disrupted by events leading to and following parental separation. In our study, we did not obtain data on these variables which are very difficult to evaluate retrospectively. If early loss (particularly when due to separation) is not a direct vulnerability factor for depressive and other psychiatric disorders in adulthood, it is closely associated with factors which predispose more directly and can serve as a marker which is more amenable to direct measurement.
Consideration of environmental factors which may contribute to vulnerability is of pivotal importance in understanding the pathogenesis of complex disorders in which there is a genetic component. Applying an algebraic model to the data of Brown et al, 24 Kendler 40 concluded that loss of mother could account for a significant proportion of the familial aggregation of depression, contributing a relative risk 1.2-1.25. Kendler 40 noted that this figure should be viewed in the context of an overall relative risk for depression in close relatives of depressive probands in the range of 2-3. Familial aggregation of EPL could thus account for a significant proportion of the observed familial aggregation of depression.
Long-term neurobiological consequences of maternal separation have been extensively studied in many animal species. [41] [42] [43] Recently, enduring changes in HPA function have received particular attention. Rats exposed to early maternal separation, have been shown to manifest enhanced HPA responsivity to stress which persists throughout the life of the animal. 2, 4 This is accompanied by increased corticotrophin releasing factor (CRF) concentrations, reduced CRF receptor density in the pituitary 1 and increased levels of messenger RNA for CRF in the hypothalamus. 2 Regulation of CRF synthesis is achieved via a negative feedback mechanism which involves glucocorticoid and mineralocorticoid receptors. These receptors were found to be significantly down regulated in adult male rats which had been maternally deprived in infancy 3 and alterations in glucocorticoid receptor gene expression were dem-onstrated in the hippocampus and frontal cortex. 2 Not only environmental stress but also natural variations in maternal care in infancy were found to influence HPA axis sensitivity to stress and glucocorticoid messenger RNA expression in adult rats. 5 In non-human primates, exposure as infants to adverse rearing conditions was associated with persistently elevated cerebrospinal fluid levels of CRF. 44 Taken together, these findings suggest that early life experiences can significantly influence adult responses to stress in animals by affecting brain development. It is conceivable that analogous processes may be implicated in the effect of early parental loss on human vulnerability to psychopathology, via alterations in responsiveness to stress. Genetic predisposition may influence the degree of susceptibility of the individual to the effects of early environmental stress and may also determine the psychopathological entity to which the individual is rendered more vulnerable as a consequence of the stress. These issues will need to be disentangled in studies which take both genetic and environmental factors into account and seek to define their respective contributions to the syndrome under study and the interactions between them.
